Unmixed solutions of the matrix equation XDX + XA + AX* -C = 0, D > 0 are studied.
0.2)
which indicates that the structure of M is crucial. We will relate the solvability of (1.1) to factorizations of the rational matrix
(I,, O)(zZ-M)-'( k)
and also establish a link between results in [l] , [3] , [6] , and [S] . As an example of the type of results obtained in Section 3 we mention the following: There exists a unique solution X + of (1.1) such that all eigenvalues of A + DX + have nonnegative real part if and only if all elementary divisors corresponding to pure imaginary eigenvalues of M have even degree and rank(A -,uZ, D) = n for all p with Rep < 0 (i.e. the pair { -A, D} is stabilizable).
Some of the auxiliary results which we put together in this section are contained in [8] . For concepts and facts from systems theory we refer to [9] .
For a complex polynomial p(z) = 2~,a(~,z" let fi be defined by
If we put q(n) = X(A + DX) for the characteristic polynomial of A + DX, then (1.2) can be written as x(M) = (-l)"q(z)g(z). For an n X n matrix H = (hjj) of complex rational functions we define H by By 6(H) we denote the least common denominator of all minors of H.
Let S E C nxn be nonsingular, and put x(A) = hx(Alc,~,n,).
(1.7)
An eigenvalue X of A is not Controllable if and only if it is a zero of h. Let M, be given by
(1.9)
Amatrix W=(wij)~CnXk( ) z is said to be PTO~~Y rational if Wij = ~j/gij such that Xi = 0 or deg Aj < deg gij. A factorization
with L E CnXt, F E Crxr, and K E Crxk is called a realization of W. The following fact about pure imaginary eigenvalues will be used. LEMMA 1.3 [6] . Let the pair { F, K } be controllable. Then the elementary divisors of which belong to pure imaginuy eigenvalues have even degree.
Without loss of generality we will assume that A and D are given in the form (1.6). In the sequel q E C[ x] will always be a manic polynomial of degree n which has at most pure imaginary zeros in common with (5. The condition (h, (r) = 1 can be expressed in a different form. As the roots of h are precisely those eigenvalues which are not Dcontrollable, the following fact is obvious.
REMARK. Let x(M) be factored as x(M)=(-1)"qQ.
Then (h,(r)=1 if and only if all eigenvalues of A which are zeros of (r (if any) are D-controllable.
ALCEBBAIC FUCCATI EQUATION 447
The next lemma shows that for factorizations of T only the part M, of M is essential. Let n, be the size of A, in (1.6), or equivalently n, = dim C(A, D). 
EXISTENCE AND UNIQUENESS
The next theorem contains the main result of this note. Recall that h is given by (16c) and that we assume D 2 0. If a complex polynomial is denoted by 9, it has degree n and by assumption 9(n) and 9(x) = 9( -x) have at most pure imaginary roots in common. We write x(G) for the characteristic polynomial of a matrix G. The following condition (Ch) is equivalent to (p).
